INTRODuCTION
Benign prostatic hyperplasia (BPH) is one of the most common diseases affecting aging men.
In a study of men residing in Olmsted County, Minnesota, 26 percent of those aged 40-49 years experienced moderate to severe lower urinary tract symptoms, and this proportion increased to 45 percent among those aged 70-79 years (1) . Lower urinary tract symptoms (LUTS) in elderly men were traditionally attributed to the enlarging prostate. The mechanisms invoked were one or all of the following: histological benign prostatic hyperplasia, benign prostatic enlargement, or benign prostatic obstruction (2) .
Historically, it was assumed that alpha-1--blockers act by inhibiting the effect of endogenously released noradrenaline on prostate smooth muscle cells, thereby reducing prostate tone and bladder outlet obstruction. Contraction of the human prostate is mediated predominantly, if not exclusively, by alpha-1A-adrenoceptors (3) . Alpha blocker agents have been used for more than a decade in the treatment of LUTS. Previously published meta-analysis has shown that 30%-40% of patients with LUTS showed improvements in the symptoms, and there was a 20%-30% increase observed in the maximum flow after alpha blocker therapy (4).
More recently, some clinical trials were conducted for obtaining better results with medical therapy that compared the combination therapies and monotherapy for the treatment of BPH; encouraging results were observed that favored combination therapies. In one of these clinical trials, combination therapy with finasteride and rofecoxib, which is a selective cyclooxygenase (COX)-2 inhibitor, yielded better results when compared with finasteride monotherapy (5) .
The association between BPH and inflammation has been known for several years. COX is a key enzyme in inflammation-converting arachidonic acid to prostaglandin and other eicosanoids. Two isoforms of COX exist, namely, cyclooxygenase-1 (COX-1) and COX-2. The highest level of COX in the human body has been shown to be found in the prostate, and the highest amount of COX-2 expression in the prostate occurs in the prostatic smooth muscle cells (6) . So we used COX-2 inhibitors in a combined therapy with an alpha blocker for BPH symptoms.
BPH is known to be primarily a disease of prostatic smooth muscle cells, and prostaglandins have an essential role in the function and growing of smooth muscle cells. The knowledge of high levels of COX-2 expression in the prostatic smooth muscle cells in prostate cancer and BPH forms the basis for the potential use of selective COX-2 inhibitors in the treatment of BPH (7) .
Moreover, several clinical trials showed increased COX-2 expression and prostaglandin production in partial bladder outlet obstruction, which may cause detrusor overactivity due to bladder dysfunction (8) (9) (10) .
In this study, we aimed to compare the effects of tamsulosin hydrochloride and meloxicam combination therapy with tamsulosin hydrochloride monotherapy for benign prostate hyperplasia symptoms and impact on sleep quality and nocturia. The International Prostatic Symptom Score (IPSS), IPSS-Quality of Life (IPSS-QoL), maximal urinary flow rates (Qmax), average urinary flow rates (AFR), post void residual urine volumes (PVR), nocturia and Pittsburgh Sleep Quality Score (PSQS) were recorded at baseline and again after three months.
MATERIALs AND METHODs

Four
This study included men aged 50-75 years, with symptoms of BPH (IPSS range 8-19), a maximum urinary flow rate (Qmax) of ≥ 5 and ≤ 15 mL/s, total voided volume of ≥ 150 mL, 2 or more episodes of nocturia, and Pittsburgh Sleep Quality Score (PSQS) > 5.
Patients with previous prostate surgery, suspected digital rectal examination (DRE) or PSA value of > 4 ng/mL were excluded from the study. Other exclusion criteria were urethral stricture, bladder diverticulum, bladder stone, recurrent urinary tract infections, recurrent catheterization, active urinary tract infection, neurogenic bladder, residual urinary volumes > 200 mL, history of previous or continuing medication with 5-alpha reductase inhibitors, alpha blockers, antiandrogens and phytotherapeutic agents. 46 patients were excluded because of lost of follow-up.
This study was a prospective and randomized trial. Descriptive statistics were used to characterize variables in the population and in each group of treatment (mean ± SD). Mean changes adjusted for baseline are presented and tested using the Wilcoxon signed-rank test. Pair--wise treatment comparisons were made. All statistical tests were two-tailed with a 0.05 level of significance for treatment effects. Ethical committee approval was taken for combined therapy.
REsuLTs
Four hundred consecutive patients who entered the study were randomized to treatment. There were 200 patients in group 1 and 200 patients in group 2. All 400 subjects completed the three month period of the study.
Mean age was 63.3 ± 6.6 and 61.4 ± 7.5 years in groups 1 and 2, respectively (p = 0.245). There were no statistically significant differences between boths groups. Also, baseline prostate spesific antigen (PSA), prostate volume, creatinine, International Prostatic Symptom Score (IPSS), IPSS-Quality of Life (IPSS-QoL), maximal urinary flow rates (Qmax), average urinary flow rates (AFR), post void residual urine volumes (PVR), nocturia and Pittsburgh Sleep Quality Score (PSQS) were similar for the both groups ( Table-1) .
Mean decrease in total IPSS score after the treatment was 6.1 ± 4.6 and 9.8 ± 5.5 points in groups 1 and 2, respectively (p < 0.05). The average decrease in IPSS-QoL scores was 1.3 ± 1.1 points in group 1 and 2.5 ± 1.2 points in group 2 after the treatment (p < 0.05). Maximum flow rates (Qmax) were statistically higher in group 2 after the treatment (4.1 ± 2.5 vs 6.3 ± 2.8 mL/s) (p < 0.05). The mean increase of average urinary flow rates (AFR) was 2.2 ± 1.8 mL in group 1 and 3.9 ± 3.2 mL in group 2 after the treatment (P < 0.03). The mean decrease of PVR urine volumes was 16.5 ± 25.8 mL in group 1 and 32.9 ± 38.2 mL in group 2 after the treatment (P < 0.01). The mean decrease of PSQS was 4.1 ± 2.8 mL in group 1 and 7.9 ± 3.2 mL in group 2 after the treatment (p < 0.02). The mean decrease of nocturia episodes was 1.4 ± 1.1 mL in group 1 and 2.7 ± 1.2 mL in group 2 after the treatment (p < 0.04) ( Table-2) . Treatments were generally well tolerated. no serious adverse events causing the discontinuation of the treatment were observed during the treatment course in both groups.
DIsCussION
Lower urinary tract symptom severity is a risk factor for severe sleep disturbance in men. While nocturia was significantly associated with sleep disturbance, other lower urinary tract symptoms were also independent predictors of sleep dysfunction (11) . nocturia in patients with benign prostatic hyperplasia (BPH) is one of the most uncomfortable symptoms of the disease. It greatly affects quality of life by deteriorating the quality of sleep and disturbing activities during the day (12) . The Pittsburg Sleep Quality Index (PSQI) is an effective instrument used to measure the quality and patterns of sleep in adults (13) . In our study, patients were evaluated for sleep quality according to Pittsburgh Sleep Quality Index (PSQI).
Benign prostatic hyperplasia and prostate cancer are chronic diseases that need a long period for development from small lesions to become clinically manifested (14) . In these both prostatic diseases, there is an imbalance between prostate cell growth and apoptosis. This imbalance is complex and influenced by microenvironment around prostate such as growth factors, cytokines and steroid hormones. These factors stimulate proliferation and minimize cell apoptosis (15) . The role of inflammation in prostate diseases is suggested by the presence of inflammatory cells within the prostate in both prostatic diseases (16) . Di Silverio et al. demonstrated a correlation of higher inflammatory infiltrates present in bigger prostate volume and more prone to progression of symptoms, risk of acute urinary retention and risk for surgery (17) .
Some clinical trials show better results with combination therapies in benign prostatic hyperplasia symptoms. One of them is the MTOPS (Medical Therapy of Prostatic Symptoms) study that compared the long-term effects of combined therapy with doxazosin plus finasteride with either drug alone. The results of MTOPS showed that combination therapy was superior to monotherapy, which significantly reduced the risk of progression and the need for surgery in the long term (18) .
It is well known that inflammation and BPH coexist in the prostatectomy specimens (19) .
COX is a key enzyme in inflammation and found in 2 isoforms, COX-1 and COX-2, the latter especially activated during inflammation in the bladder (20) . Chronic inflammation continuously produces cyclooxygenase-2 (COX-2) (21). Meloxicam is a non steroidal anti-inflammatory drug with a selective inhibition of cyclooxygenase-2 (COX-2) (22) . Although there is much more interest in chemoprevention of prostate cancer with COX-2, it has been shown that COX-2 expression is increased also in BPH and prostatic smooth muscle cells (23) . The co-expression of COX-1 and COX-2 proteins in benign and malignant human prostates, and the induction and significantly greater expression of COX-2 in cancer were also associated with tumour grade. The regular use of nonsteroidal anti-inflammatory drugs is associated with a reduced incidence of cancers. The present results provide the basis for a potential role for COX-2 inhibitors in the prevention and treatment of prostate cancer (24) . Despite such strong association between inflammation, COX-2, and BPH, clinical trials evaluating the effects of COX-2 inhibitors in LUTS and BPH are scarce (25) .
Studies have shown that a reduction from baseline in IPSS of ≥ 30% and a Qmax improvement > 3 mL/s after treatment is considered clinically significant. Kirby et al. showed in their integrated analysis of the two studies that among patients receiving doxazosin-GITS, 71.2% had a reduction from baseline in IPSS of ≥ 30% at the final visit, as did 71.1% of patients in the doxazosin-S group and 53.3% of patients in the placebo group. Considering better treatment outcomes in group 2 compared with 8 mg doxazosin, our results may suggest that combined use of doxazosin with tenoxicam might be more effective (26) .
In our study, combined therapy with meloxicam, a selective COX-2 inhibitor, plus tamsulosin hydrochloride resulted in better improvement of benign prostatic hyperplasia symptoms, nocturia and sleep quality compared with tamsulosin hydrochloride alone.
We acknowledge limitations of this study. Absence of meloxicam or placebo only group may have changed our results, and therefore the favorable effect of combined therapy observed in our study should be interpreted with caution.
Limitations of the study: BPH is a chronic disease and this trial involved only a three month follow-up period. There is no long term follow--up period.
CONCLusIONs
In conclusion, we suggest that combination therapy with an alpha blocker and COX-2 inhibitor may be a safe and effective treatment option for benign prostate hyperplasia symptoms and impact on sleep quality and nocturia. In particular, patients suffering from mainly the sleep quality who do not respond to alpha blocker therapy might be offered combination therapy.
